This report details the release of version 2.3 data for CHAMP and GRACE accelerometer-derived thermospheric total mass densities. The relevant references and updated procedures with respect to version 2.2 data are cited.
where the 's are the n parameters introducing error into the measurement and the 's are the estimated uncertainties of each parameter. In our analysis, the 's are assumed to be uncorrelated. For more details on the data reduction and error analysis process see Sutton et al., 2007. In an effort to reduce the size of the density data set without degrading the quality, the data has been binned and averaged along the satellite's orbit in 3-degree increments. As the sample size within a bin, n, increases, the constant systematic errors tend to average, while random errors tend to decrease in proportion to . This implies that it is possible to minimize the error of the averaged parameter by discriminating which data to include in the average. The algorithm responsible for this step automatically finds the optimal combination of data that minimizes the combined error of the averaging bin, and discards the rest. In practice, however, only a small percentage of density data was actually discarded.
In the event that binned and averaged data does not meet the requirements of your work, please contact Dr. Eric Sutton at "AFRL/RVBXI Org Mailbox <afrl.rvbxiorgmailbox@kirtland.af.mil>" to request higher resolution data (0.1 Hz for CHAMP and 0.2-1 Hz for GRACE).
Changes for Version 2.3
The major changes for this version are summarized here:
1. Extension of the data sets for CHAMP and GRACE. 2. The NRLMSIS model [Picone et al., 2002] is now run using and values as measured at the surface of the Earth. Data prior to version 2.3 used and values normalized to 1 AU which further complicated any data-model comparisons. 3. Computation of the quasi-dipole latitude, magnetic longitude, and magnetic local time was updated to the more compact and efficient routines given by Emmert et al. [2010] .
Terms of Use
These data are processed and made publicly accessible as a service to the scientific community. Individuals planning scientific investigations with these data should contact Dr. Eric Sutton at "AFRL/RVBXI Org Mailbox <afrl.rvbxiorgmailbox@kirtland.af.mil>" to verify the status of possible new versions of the data, and to arrange coordination and/or collaboration with our ongoing scientific activities, as appropriate. Please reference the current document in all publications and presentations:
Sutton, E. K. (2011), Accelerometer-Derived Atmospheric Densities from the CHAMP and GRACE Accelerometers: Version 2.3, AFRL Technical Memo. DTIC# ADxxxxxx.
Future Plans
In future data versions, we plan to implement an updated method for modeling the drag and lift coefficients to account for shadowing of the neutral atmosphere by the satellite geometry and multiple reflections of atmospheric particles.
The following are sample time series plots of GRACE-B density and the corresponding NRLMSIS model density for 2009 and the first half of 2010: All Density data has been averaged into 3-degree latitudinal bins to conserve space and reduce any random errors. The bins are centered around lat = [-90:3:90] deg, omitting any values for which there are 0 data points in the averaging bin. Neutral density has also been normalized to 2 heights (400km and 410km) using the NRL-MSISe-00 Empirical Density Model.
%%%% Ascii Format:
Ascii files are arranged in columnn format with a 2-line header of Version Information and Descriptions of each field (including units used) separated by semi-colons (;). The length of each file is approximately 1840 lines.
Column:
Format: Description: [21] [22] [23] [24] [25] [26] [27] [28] [29] 9.5F Geodetic Latitude deg [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] 10.5F Longitude deg [42] [43] [44] [45] [46] [47] [48] 7.3F Satellite Height km [50] [51] [52] [53] [54] [55] [56] 7.4F Satellite Local Time hours [58] [59] [60] [61] [62] [63] [64] [65] [66] 9.5F Quasi-Dipole Latitude deg [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] 10.5F Magnetic Longitude deg [79] [80] [81] [82] [83] [84] [85] 7.4F Magnetic Local Time hours [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] 12.6E Neutral Density kg/m^3 [100] [101] [102] [103] [104] [105] [106] [107] [108] [109] [110] [111] 12.6E Density @ 400km kg/m^3 [113] [114] [115] [116] [117] [118] [119] [120] [121] [122] [123] [124] 12.6E Density @ 410km kg/m^3 [126] [127] [128] [129] [130] [131] [132] [133] [134] [135] [136] [137] 12.6E NRL-MSIS Density at kg/m^3 Satellite Height [139] [140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150] 12 Matlab and Netcdf formats are identical. The variables below are structure arrays containing '.data', '.units', and '.long_name'. For most of the variables, the size of the '.data' structure is n by 1, where n is approximately 1840.
